Patients with invasive giant prolactinoma suffer from a constellation of symptoms including headache, blurred vision, lethargy, and sexual dysfunction. Cabergoline, a potent dopamine agonist, is a known medication prescribed for the treatment of invasive giant prolactinoma. Here, we report a case of invasive giant prolactinoma in a 52-year-old Saudi male with dramatic response to cabergoline treatment clinically, biochemically, and radiologically.
Introduction
Pituitary adenomas are benign tumors of the pituitary gland, with lactotroph adenoma (prolactinoma) being the major subtype, accounting for 44% of known cases. 1 Microprolactinomas are less than 1 cm in diameter, and tend to occur more in females, where macroadenomas measures more than 1 cm with male predominance. On the other hand, invasive giant prolactinoma is subset of macroadenoma, defined as tumors .4 cm, .1000 ng/mL prolactin levels and with clinical symptoms of hyperprolactinemia or mass effect. 1 Giant prolactinoma is a rare tumor with male preponderance. 2, 3 Massively extended prolactinoma has been reported in a case of a 49-year-old male, whose tumor was locally aggressive extending through the inferior petrosal sinus to emerge within the internal jugular vein, with serum prolactin level above 100,000 mU/L and was only partially responsive to bromocriptine treatment. 4 With regards to cabergoline, it is a long acting dopamine receptor agonist with high affinity for D2 receptors. Dopamine agonists reduce the size of prolactinomas by inducing a reduction in cell volume (via an early inhibition of secretory mechanism, and a late inhibition of gene transcription and PRL synthesis), as well as causing perivascular fibrosis and partial cell necrosis. 5 It has been demonstrated that cabergoline is safe and effective for treatment of invasive giant prolactinomas, even when administered in relatively high doses for longer duration. 6 Adverse effects associated with high doses of dopamine agonists are uncommon but includes cerebrospinal fluid leakage, 7 chiasmal herniation, and pituitary apoplexy. 8 In view of the potent agonist effect of cabergoline against 5HT2B receptor, it has been associated with mitral valve insufficiency in high doses prescribed for Parkinson's disease. 9 In this report, we describe the case of a 52-year-old Saudi male with giant prolactinoma and its dramatic response to dopamine agonist (cabergoline).
Case Report
A 52-year-old Saudi male presented to the emergency department with complains of headache and decreased bilateral vision
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sadeem alsubaie 1 and Mussa h. almalki for 10 days. He previously sought medical advice in Jordan, where he fully investigated and was found to have high serum prolactin levels and a radiographically documented large sellar mass. He was offered surgery but refused and instead came to seek for second opinion. History revealed generalized fatigability, lethargy, decrease libido, and constipation for 5 years. He also noted weight gain despite having undergone bariatric surgery more than 10 years ago. He reported no history of gynecomastia, galactorrhea, hearing loss, or nasal discharge. No history of seizure disorder, personality changes, or altered levels of consciousness. Medical family history was unremarkable.
On physical examination, patient was conscious, coherent, and ambulatory. He was morbidly obese (body mass index = 45 kg/m 2 ). Vital signs were stable. Thyroid examination was normal. Perimetry examination showed bilateral superior quadrantanopia with full range of extra ocular muscle movements. Systemic examination was unremarkable. Laboratory investigations showed hyperprolactinemia at (prolactin = 125,347.0 mIU/L; normal value = 86-324 mIU/L). Other pituitary work-ups showed central hypogonadism, secondary hypothyroidism, and adrenal insufficiency. Magnetic resonance imaging (MRI) was done and revealed a giant intra-sellar solid mass with intra-tumoral cyctic degeneration invading the sphenoid and bilateral cavernous sinuses with clivus approaching the posterior nasal spaces and the right pterygoid plate. Compression effect over the optic chiasm was also noted.
The patient was eventually diagnosed with invasive giant prolactinoma with apoplexy. He was started on cabergoline 0.25 mg twice weekly, thyroxin 50 mcg daily, testosterone 250 mg IM injection every 3 weeks, hydrocortisone 10 mg a.m. and 5 mg p.m., and vitamin D 50,000 IU weekly for 8 weeks then monthly. After 3 days post-treatment, prolactin levels dropped to 48,986.0 (86-324 mIU/L), with subsequent improvements in vision and headache. The patient was discharged and was advised to continue on the same regimen. Follow-up was done 5 months later and revealed decreased prolactin levels (9983 mIU/L) as compared to previous results. ACTH stimulation test was normal. Hydrocortisone was discontinued. Perimetry test showed normal results. Table 1 shows the effect of cabergoline at a dose of 0.25 mg twice weekly over 5 months (September 2013), with the latest results including MRI images before and after treatment (Fig. 1) as well as after 13 months (Fig. 2) . However, this has resulted in CSF rhinorrhoea.
discussion
Treatment of invasive giant prolactinoma using cabergoline has been observed to provide excellent outcomes in treating an extensive prolactinoma with locoregional spread and visual field compromise, starting with 0.25 mg/week and increased to 1 mg/week, with serum prolactin decreasing to 192 ng/mL at 8 months from an initial level of 1592 ng/mL. 10 Other cases reported that treatment with cabergoline for 18 months markedly reduced tumor size with normalization of adrenal function and visual field improvement.
11
In our case, significant improvements (as shown in Table 1 and MRI images) were observed from an initial dose of 0.25 mg of cabergoline twice weekly. Also, patient showed dramatic improvement in visual field symptoms as early as day 3 from cabergoline treatment. He was maintained on 100 mcg of thyroxin with good clinical and biochecmial response as well as testosterone 250 mg injection every 3 weeks with remarkable improvement in his sexual function. CSF rhinorrhea was treated with reduction the cabergoline dose to once weekly then once every other week in order to allow tumor re-expansion and stop the leak with some success that followed by endoscopic nasal surgery to repair the fistula using muscle grafts, which was successful in sealing the leak.
Conclusion
In summary, our case illustrates the efficacy of cabergoline in treating invasive giant prolactinoma and reversing patient's symptoms. Moreover, it is considered to be a safe medication as it causes no significant adverse effects apart from CSF rhinorrhea, which was managed successfully. 
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